Abstract. based on the panel data of logistics industry and manufacturing industry in China from 2003 to 2015, this paper demonstrates the influence of logistics development on the scale of production and the impact of production cost through the empirical test of intermediary effect, so as to determine the existence of transmission mechanism of manufacturing competitiveness. The results show that the development of the logistics industry has a significant effect on the overall competitiveness of the manufacturing industry; and the scale of production and the cost of production are partly related to the influence of the logistics industry on the competitiveness of the manufacturing industry; within it the intermediary effect of the production scale is more obvious. And last the logistics industry is to promote the competitiveness of the manufacturing sector.
Introduction
As a major industry of production service, logistics industry plays a fundamental and strategic role. Characterized by integration, coordination, information-automation [1] and high coupling of industry, the logistics industry has a decisive effect on the development of manufacturing industry, and at the same time promotes the transformation of the direction of China's economic development. The promotion function of logistics industry to manufacturing industry is embodied in providing high-quality services for material production. Logistics industry and manufacturing industry depend on each other and penetrate and integrate with each other. Because the logistics service is structurally embedded in production activities of the value chain of manufacturing industry, on the one hand, it provides continuity and coordination of logistics service for manufacturing production and operation activities [2] .
On the other hand, it is easier to form a strategic partnership with the social network relationship in the value chain of the manufacturing enterprises. Practice has proved that manufacturing industry and logistics industry are highly correlated and synergistic, so the development of logistics industry is the important support to improve the mode of economic growth and the transformation upgrade of manufacturing industry. From the development business index of the logistics industry and the development trend of PMI index of manufacturing industry in the past 3 years says, logistics industry and manufacturing industry have shown a steady upward trend [4] . And In the process of promoting the linkage development between logistics industry and manufacturing industry, optimizing the allocation of supply chain resource is conducive to reduce the cost of logistics and improve manufacturing efficiency of production and operation and at the same time enhance manufacturing competitiveness. While however, the indirect mechanism of the logistics industry to enhance the competitiveness of manufacturing industry remains uncertain.
Literature Review
The research on the relationship between logistics industry and manufacturing industry mainly focus on three aspects: service outsourcing, partnership and linkage development. On the one hand, the outsourcing of logistics business becomes the inevitable trend of saving cost and improving efficiency of manufacturing enterprises. Persson and Virum [3, 5] (and so on,1991,1994,and 2001) believe that the outsourcing of logistics business can increase the flexibility and production efficiency of manufacturing enterprises, and enhance the competitiveness of enterprises. Hum (2000), Mcginnis.kohn (2002), Lewis and Talalayevsky (2010) [5] consider that the outsourcing of logistics activities can reduce costs, and improve production flexibility and also benefits the achievement of JIT. From The analysis Sha Ying (2017) [6] shows that the current logistics demand of manufacturing industry is not completely solved by outsourcing services.
The research on the partnership between the logistics industry and the manufacturing industry has also received great attention. Taylor.colleen (2007) illustrate that there is a partnership between manufacturing industry and logistics industry, by using an empirical study, and such relationship is not only helps the logistics enterprises to enhance their service capability, but also benefits the manufacturing enterprises to concentrate on their core competitiveness. Dai Jianping and Luo Wenping (2017) [14, 7] believe that the acquisition and promotion of the core competitiveness of manufacturing industry are closely connected to the outsourcing of non-core business, which reflects the promotion of professional service level of logistics to a certain degree.
The research of linkage development of logistics industry and manufacturing industry is also hot. A study by Huang Youfang, Liu Dan and so on (2010) [1] shows that logistics industry and manufacturing industry depend on each other, connect with each other and develop harmoniously, which is not only beneficial to the development of logistics industry and manufacturing industry, but also is an significant way to adjust the industrial structure and transform the mode of economic growth. Ding Junfa and Zou Xiao (2012) [2, 8] believe that the logistics industry and manufacturing industry have inevitable symbiotic development, and only continuous innovation can realize the coordinated development of logistics industry and manufacture, and enhance the total performance of industrial linkage. Cheng Yongwei and Gong Ying (2014) [9] analyze that the performance of China's manufacturing industry to the logistics industry is a strong dominance. And when the belongingness of logistics industry is more obvious, the potential for economic development will be greater.
To sum up, the existing research mainly focuses on the development of logistics industry to reduce the cost of manufacturing industry, and the improvement of the direct effect analysis of the efficiency of manufacturing industry [10] , while the research of mediating effect on the logistics industry to enhance the competitiveness of manufacturing industry is less. Therefore, this paper is to probe into the mediating effect of logistics industry on the competitiveness of manufacturing industry. Which based on the production cost and production scale as the mediating variables, and uses the panel data from the year of 2003 to 2015.
Research Methods and Data Selection
From the perspective of professional division of labors, excellent logistics enterprises possess specialized information technology, logistics facilities, and qualified personnel and so on [11] . If the manufacturing enterprises outsource some or all of internal logistics business, by the provision of social logistics services, it is easy to achieve economies of scale. and it can resort to the professional services of logistics enterprises to reduce their logistics costs, thus the cost of production is also decreased [12] . Therefore, the logistics industry can affect the competitiveness of manufacturing industry through the influence of the mediating variable of production cost of manufacturing industry. On the other hand, the development of logistics industry can improve the outsourcing of logistics business of manufacturing enterprises, and help the manufacturing enterprises to concentrate their energy and enlarge the production scale of manufacturing enterprises. The expansion of the production scale of enterprises can bring about the promotion of the competitiveness of manufacturing enterprises. Therefore, the logistics industry can affect the competitiveness of manufacturing industry through the influence of the mediating variable of production scale of manufacturing industry. Since, based on production scale and production cost as mediating variables, (1) Research methods A mediating variable is a mediation in which the independent variable affects the dependent variable. It mainly represents an internal mechanism through which the independent variable works on the dependent variable (Baron, 1986) when considering the effect of the independent variable X on the dependent variable Y, if X affects Y through the intermediary variable M, then M is called the mediating variable [13] . The relationship between the mediating variable and other variables can be illustrated by the path map and the corresponding equation shown in figure 2 (assuming that the variable is standardized): The relationship between variables is illustrated by the path map and the corresponding equation shown in the diagram. Among them, C is the total effect of x to Y, a, b the mediating effect through the mediating variable of M, c' the direct effect, 1 2 3 e , , e e the error. When only one mediating variable exists, the relationship between the effects is:
(1) There are many ways to examine the mediating effect, and the mediating effect, raised by such as Wen Zhonglin, is returned to the test procedure in turn. The inspection process is shown in Figure 3 , if the coefficients A and B are both significant, which means that at least a part of the effect of X on Y is achieved through the mediating variable M; and then check the coefficient c', if it is not significant, then it is the complete mediating process, and that is to say, the effect of X on Y is achieved through the mediating variable M; while if it is significant, then it is only a part of the mediating process, that is to say, the effect of X on Y is only partially achieved through the mediating variable M. However, as long as at least one of the coefficients a and b is not significant, further Sobel tests are required to confirm the presence of the mediating effect. Figure 3 . Among it, the structure of Sobel test statistic is
significant, it means the mediating effect of M is significant, otherwise the mediating effect is not significant, which means the test ends.
According to the above research methods, in order to examine the significant situation of mediating effect between the development of logistics industry and the competitiveness of manufacturing industry, the paper introduces two mediating variables of the cost of production and transaction, and establishes the successive regression model of mediating effect. Because of the limitation of statistical data, the data is not strictly equivalent to the strict efficiency. In the model, the dependent variable Y is represented as the main business income (PIN) by the per capital main business income index to replace the manufacturing efficiency; Independent variable x for storage postal industry added value (add) the development level of logistics industry is replaced by the added value index of warehousing and postal industry. The value added of logistics industry is the core index that reflects the development of logistics industry; the mediating variable Mt (t=1, 2) represents the cost of manufacturing production (COST) and the scale of production (ASS) respectively. Because there is no direct data of the cost of manufacturing production and the scale of production in the statistical data, so the alternative variable is used to express, adopting the cost index of main business of manufacturing industry and the total index of manufacturing assets instead.
In order to eliminate the influence of price fluctuation in different years, all panel data are adopted relative price index of 2003 to conduct price deflator and make the original data logarithmic to improve the impact of related factors. Through the test of unit root and cointegration, it is proved that the data have certain stationary and long-term and stable relationship with balance. The data are tested with likelihood and Hausman to determine and select the effect model of individual time fixed two-factor, in order to eliminate the possible cross section or the impact of Heteroscedasticity period in the known model of panel data, and the estimation of section weighted generalized least squares is adopted.
Test Results and Analysis of Mediating Effect Unit Root and Cointegration Test
In order to avoid the phenomenon of pseudo regression, the test of unit root and cointegration are applied to variable data to verify the stability and whether there is a long-term and stable relationship with balance of the panel data. With the help of eviews8.0 software, the results analysis is as follows: first order difference variable of ASS, ADD, PIN, and COST are stationary sequence, and the panel data has a long-term and stable relationship with balance through cointegration test. 
Selection of Model of Regression
In this study, panel data, which is a measuring method, is used to test the mediating effect of the cost and scale of production, and there are usually three ways of regression from panel analysis: the model of mixed regression effect (Mixed effects) and fixed effect (Fixed effects).
The model of regression and the model of regression of random effects (Random effects), so this paper conducts constraint test and Hausman test to specific types of the model of panel data. The results of the above tests show that the model has the effect and the two-factor effect, but the result of likelihood ratio test cannot determine the specific effect of individual and time, so we continue to conduct the Hausman test, by which we have hypothesis and deduction that the model of experimental data should select the model of individual fixed effect of two-factor time.
Test Results and Analysis
The results of this test can be concluded that after the selected variables conducting analysis of regression, the coefficient of regression is all significantly positive in the level of =0.05 α . Compared with the relevant theory raised by Wen Zhonglin (2004) , the results of analysis do not need to continue to carry out Sobel test, and get the conclusion that the mediating effect of two mediating variables is significant.
According to the test procedure of mediating effect, successive three-step analysis of regression is carried out. For the first-step analysis, we can take the value added of the logistics industry as the independent variable, and take the manufacturing efficiency as the dependent variable to carry on the analysis of regression, and then the result of analysis shows that the influence of value added of the logistics industry to the manufacturing efficiency is remarkable. The investment of logistics industry increases 1 unit in average, and the efficiency of manufacturing industry will raise 0.2647 units. The parameter of regression accords with the test condition of the next mediating effect, and the result of test shows that the development of manufacturing industry partially depends on the development of logistics industry, and the conclusion is consistent with many conclusions at present. According to the first-step result of regression, we respectively carry on the mediating variable of production cost and production scale and the value added of independent variable of logistics industry. The regression coefficient a is both significant, so the third-step experiment is carried out directly. Bring the independent variables, the dependent variables and the mediating variables into the model of regression to analyze, autoregressive coefficients c' and b can be obtained. Note: SE denotes standard error; * * *, * * * and * respectively indicates statistics are significant at the prominent levels of 1%, 5% and 10%.
(1) Analysis of mediating effect of production cost Table 1 is based on the data of national level from 2003 to 2015 from the production cost carrying on test of the mediating effect to the manufacturing efficiency, and the results can be concluded with the regression coefficient c ' = 0.159, and passes the test at 1% significant level. It makes clear that the increase of manufacturing competitiveness is partly dependent on the development of logistics industry, and has a direct effect. Along with the development of the logistics industry, the manufacturing enterprise can decrease the cost of logistics itself and reduce the cost of production by outsourcing some or all of the internal logistics business. In the second-step and third-step coefficients of regression, both a and b are significant and the standard error is SE<0.035, so it is not necessary to apply Sobel test.
The result shows that the development of logistics industry has a positive effect on the competitiveness of manufacturing industry, as the development of logistics industry increases every additional unit, accompanying that the efficiency of the manufacturing industry will increase by 26.5%. From the perspective of the size of mediating effect, the mediating effect of production cost is 0.1057 and production cost accounted for 0.3993 of the total effect, which illustrates that the production cost of the manufacturing industry can explain 39.93% of the logistics industry to enhance the competitiveness of the manufacturing industry. Through the consultation of the previous related papers, the mediating effect of production cost on manufacturing industry has been greatly improved. The reason are as follows: influenced by market factors and state policies, the manufacturing industry has realized the strategic significance of the development of modern logistics industry to the competitiveness of enterprises, and the ability of management and control in logistics and supply chain, and the ability of controlling outsourcing risk of logistics are improved. In addition, due to the lack of service capacity of third-party enterprises, the open degree of logistics outsourcing of manufacturing enterprises is not enough, which makes the development of logistics industry plays a limited role in reducing the production cost of manufacturing industry.
(2) Analysis of mediating effect of production scale The structure of analysis shows that the mediating effect of production scale is 0.4256 of the total effect, which illustrates that the production scale of manufacturing industry can explain 42.56% of the promoting effect of logistics industry on the competitiveness of manufacturing industry. The result from the test of the mediating effect of production scale in Table 1 shows that: in the second step, the coefficient of regression a is a positive number, and it is significant at 1% level, which indicates that the development of logistics industry is helpful to enlarge the production scale of manufacturing enterprises. In the third step, coefficient of regression c' =0.1521, b=0.5648 are all positive numbers, and pass the test at 1% significant level. It demonstrates that the promotion of the competitiveness of manufacturing industry is partly dependent on the development of logistics industry, and the positive effect of logistics industry reaches 15.21%, which has a direct positive effect and the production scale is partly mediating this kind of influence.
The production scale of manufacturing industry reflects the current producing capacity of enterprise, the scale of fixed assets and the number of workers, and further analyzes the importance of production scale to the development of enterprise through the theory of mediating effect. On the one hand, the logistics industry has a strong role in propelling the production scale of manufacturing industry, which is not only the aspects of production goods and fixed assets, but also making the enterprises pay more attention to the intensive and meticulous production management and achieving the promotion of JIT production. On the other hand, the logistics outsourcing of manufacturing enterprise relies on third-party logistics enterprises to reduce the investment of self-employed fixed assets of logistics. Managers of enterprises can increase the effective management and control in efficiency of production, quality of products and other aspects, so the development of the logistics industry has a significant effect to enhance the competitiveness of manufacturing industry.
Conclusion
The research conclusion of this paper is that the manufacturing industry has been significantly improved after more than 10 years of development at the end of the Twelfth Five-Year Plan. It can be concluded that the value added of logistics industry is in a skyrocket-increasing stage through the development of logistics industry, and the promotion of service quality of third-party logistics enterprises, the continuous updating of infrastructure, more efficient capacity of information processing and other aspects are effectively promoting the tertiary industry, especially most obvious is the manufacturing industry. This paper investigates the internal influential mechanism of logistics industry to enhance the competitiveness of manufacturing industry by the introduction of two mediating variablesproduction scale and production cost. The conclusion of research is: the development of the logistics industry contributes to the improvement of the overall competitiveness of the manufacturing industry, and the production scale and production cost both play a mediating role, but the mediating effect of production scale is more obvious, which illustrates that the development of the logistics industry increases the competitiveness of manufacturing industry more by the enlargement of the production scale of enterprises.
The analysis and result of this paper also shows that although the development of the logistics industry does enhance the competitiveness of the manufacturing industry, but this is not entirely achieved through the expansion of the scale and the reduction of costs. Considering the characteristics of knowledge-intensiveness and differentiation of the technology, human capital and brand in the logistics industry, it can effectively embed into the value chain of the manufacturing enterprise and form the advantage of product differentiation. Therefore, we can take the technological innovation and service quality as the mediating variables, and further deeply discuss the internal influential mechanism of the logistics industry to enhance the competitiveness of manufacturing industry. his research was financially supported by the National Science Foundation.
